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Extramedullary  haematopoiesis  is  the  result  of  a compensation  mechanism  responding  to
insufﬁcient  production  of  blood  cells  by  the  bone  marrow  or  to  a  massive  destruction  of
erythrocytes  [1—3]. Extramedullary  haematopoiesis  preferentially  invades  sites  which  take
part  in  haematopoiesis  during  foetal  life,  such  as  the  liver  and  the  spleen,  as  can  be  seen
in  myeloid  splenomegaly  [4].  Lymph  nodes  and  the  kidneys  are  also  classic  locations  [5].
Other  sites  may  be  involved,  in  particular  the  paraspinal  tissue,  predominantly  in  the  pos-
terior  mediastinum  [1].  Extramedullary  haematopoietic  foci  are  often  observed  in  chronic
myeloproliferative  disease  and  myelodysplastic  syndrome  [3,6]. It  can  occur  in  cases  of
medullary  insufﬁciency  or  inﬁltration  (lymphoma,  leukaemia),  in  medullary  hyperactivity
in  hereditary  haemolytic  anaemia  (thalassaemia,  hereditary  spherocytosis),  or  in  cases  of
chronic  anaemia  [7].  Extramedullary  haematopoiesis  generally  has  no  clinical  symptoms,
except  when  in  an  epidural  location  with  symptoms  of  medullary  or  root  compression.
The  diagnosis  of  extramedullary  haematopoietic  foci  has  no  consequences  for  therapeutic
management;  the  main  point  is  making  the  differential  diagnosis  between  extramedullary
haematopoiesis  and  malignant  tumours  and  thus  avoiding  additional  invasive  investiga-
tions.
Several  tracers  can  be  used  in  nuclear  medicine  for  diagnosing  extramedullary
haematopoiesis.  Colloids  labelled  with  Technetium  99m  (99mTc)  show  the  reticuloen-
dothelial  system  which  reﬂects  the  richness  of  the  medullary  stroma.  Transferrin  is  a
non-speciﬁc  inﬂammatory  protein  which  can  mark  infectious  sites.  As  Indium  111  is  a
marker  of  haematopoietic  cells,  Indium  111-transferrin  indicates  medullary  cell  activity.
Tamm  et  al.  have  reminded  us  of  the  usefulness  of  scintigraphy  with 99mTc  red  blood  cells  for
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iagnosing  hepatic  haemangioma,  and  reported  the  case  of
 patient  who  had  this  examination  as  part  of  preopera-
ive  staging  of  a  hepatic  haemangioma.  The  pathological
natomy  showed  extramedullary  haematopoiesis.  It  was
 rare  case  of  a  false  positive  [8].  Bronn  et  al.  showed
hat  colloids  labelled  with 99mTc  or 52Fe  performed  well
or  diagnosing  extrahepatic  or  extrasplenic  extramedullary
aematopoiesis  [9].  In  hepatic  or  splenic  locations,  the
xtramedullary  haematopoietic  foci  appear  as  nodular  focal
esions  with  an  atypical  ultrasound  appearance.  These  nod-
les,  frequently  of  heterogeneous  appearance,  may  be
yperechoic  or  hypoechoic  [2].  As  in  ultrasonography,  the  CT
ppearance  of  intrahepatic  or  intrasplenic  extramedullary
aematopoietic  foci  is  atypical.  Without  contrast  agent,
hey  are  generally  hypodense  relative  to  the  hepatic
arenchyma,  seen  in  the  form  of  well-deﬁned,  non-calciﬁed
odular  lesions  which  may  contain  fat  [7].  After  injection
f  an  iodinated  contrast  agent,  enhancement  is  variable.
ometimes  there  is  no  enhancement,  but  while  often  absent
n  the  arterial  phase  of  the  injection,  it  is  frequently  intense
n  the  portal  phase  [2,3,10].
MRI  results  vary.  In  T1-weighted  images,  the  signal  may
e  hypo-,  iso-  or  hyperintense  relative  to  the  hepatic
arenchyma;  with  T2  weighting,  the  signal  may  be  hyper-  or
ypointense.  After  injection  of  Gadolinium,  enhancement  is
ariable,  but  usually  heterogeneous  [2,8,11—13]. According
o  Elsayes  et  al.,  the  signal  from  extramedullary  haemato-
oietic  foci  is  different  depending  on  whether  the  focus  is
ctive  or  inactive.  Active  lesions  appear  as  an  intermedi-
te  T1-weighted  signal  or  as  a  T2-weighted  hypersignal  and
nhance  after  injection  of  Gadolinium,  while  older,  inac-
ive  lesions  appear  as  T1  and  T2-weighted  hyposignals  which
o  not  enhance  after  Gadolinium  injection  [14]. Consid-
red  overall  and  according  to  the  data  in  the  literature,
f  there  is  a  distinctive  MRI  characteristic  of  intrahepatic
xtramedullary  haematopoiesis  foci,  it  would  seem  to  be
heir  late  progressive  enhancement  following  Gadolinium
njection  which,  among  other  things,  allows  the  lesions
o  be  differentiated  from  hepatocellular  carcinoma  [2].
iven  the  physiological  hepatosplenic  ﬁxation  of  transfer-
in  and  colloids,  scintigraphy  does  not  appear  to  be  of  use
or  diagnosing  extramedullary  intrahepatic  or  intrasplenic
aematopoiesis.
ur experience
etween  October  2009  and  June  2010,  three  patients  pre-
enting  paravertebral  extramedullary  haematopoietic  foci
nderwent  scintigraphy  examinations  using 99mTc  colloids
nd  111In-transferrin.  Positron  emission  tomography  com-
ined  with  computed  tomography  (PET-CT)  was  performed
n  one  of  these  patients,  because  the  tissue  mass  was  sus-
ected  of  being  neoplastic.  This  case  is  discussed  below.
istory of the disease
he  patient  was  a  74-year-old  man,  admitted  to  hospi-
al  for  bilateral  lung  disease  resulting  in  hypoxaemia.  He
ad  a  history  of  chronic  obstructive  pulmonary  disease
esulting  from  smoking,  chronic  alcoholism  and  Dupuytren’s
isease.  The  CT-scan  performed  on  admission  showed  foci  of
p
t
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arenchymatous  condensation  in  the  two  lower  lobes.  In  the
ediastinal  window,  several  bilateral  paravertebral  tissue
asses  were  seen.  The  clinical  picture  evolved  favourably
ith  suitable  antibiotic  treatment.  Several  additional  lab-
ratory  and  imaging  examinations  were  then  performed  to
nvestigate  the  paravertebral  lesions  which  were  suspected
f  being  of  neoplastic  origin  given  the  history  of  active  smok-
ng.
maging
luorodeoxyglucose  (FDG)  positron  emission
omography  combined  with  CT  (PET-CT)
FDG-IBA-NC®, IBA)
ctivity  injected:  315.78  MBq  (Fig.  1).
PET-CT  did  not  show  uptake  of  18F-FDG  in  the  paraver-
ebral  foci  on  the  acquisitions  with  and  without  attenuation
orrection,  indicating  the  absence  of  metabolically  active
esions.  A  neoplastic  origin  for  these  lesions  was  thus  elimi-
ated  and  a  diagnosis  of  extramedullary  haematopoiesis  was
hen  considered,  given  the  tomodensitometric  appearance
f  these  paravertebral  masses.  The  following  scintigraphic
xaminations  were  performed  with  the  aim  of  conﬁrming
his  hypothesis.
cintigraphy  with 99mTc  labelled  colloids
NANOCIS®, IBA)  with  SPECT/CT
ctivity  injected:  178.45  MBq.
Whole  body  and  SPECT  acquisitions  were  made  with  a
ual  head  gamma  camera  (Hawkeye,  GE).  The  whole  body
cquisitions  were  made  1  hour  and  6  hours  after  intravenous
njection  of 99mTc  colloids,  with  the  following  acquisition
arameters:  sweep  speed  12  cm/min,  low  energy  collimator,
edium  resolution.
At  1  hour  and  6  hours,  two  right  paravertebral  foci  were
isible  (Fig.  2)  with  no  difference  seen  between  the  two
cquisition  times.
A  SPECT/CT  was  also  performed  with  multiplanar  recons-
ructions.  A  360  degree  acquisition  orbit  was  used  with  steps
f  three  degrees  lasting  10  s  each,  i.e.  a  total  duration  of
0  min.  Other  areas  of  hyperﬁxation  were  seen,  which  were
ot  seen  with  whole  body  scintigraphy,  as  projections  of
he  paravertebral  tissue  masses  seen  on  the  initial  CT-scan,
articularly  on  the  left  (Fig.  3).
ndium-111  (111In)  transferrin  scintigraphy(Indium
hloride  labelled  autologous  plasma  transferrin,
OVIDIEN)  with  SPECT/CT
ctivity  injected:  155.78  MBq.
Scintigraphy,  48  hours  then  72  hours  after  injection  of
11In-transferrin,  produced  results  similar  to  scintigraphy
sing 99mTc  colloids,  i.e.  two  right  paravertebral  foci  (Fig.  4),
ith  no  difference  observed  between  the  two  acquisition
imes.
The  acquisition  parameters  were  the  same  as  for  the
olloid  scintigraphy,  with  a  medium  energy  collimator.The  SPECT/CT  then  performed  (Fig.  5)  conﬁrmed  the
resence  of  right  paravertebral  foci.  In  contrast,  however,
o  the  result  observed  using  colloid  SPECT,  the  left  paraver-
ebral  focus  was  not  visible.
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Figure 1. a: axial slice CT: right paravertebral extramedullary haema
slice corresponding to (a): no ﬁxation (arrow); c: axial slice PET/CT fusio
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•Figure 2. Whole body planar scintigraphy with 99mTc colloids (at
6 hours): right paravertebral foci (arrow).
•
•topoietic focus (arrow); b: PET with attenuation correction: axial
n: no ﬁxation (arrow).
The  results  of  all  these  examinations  strengthened  the
iagnosis  of  extramedullary  haematopoiesis.  Examinations
ere  then  undertaken  to  determine  the  aetiology  of  these
xtramedullary  haematopoietic  foci.
dditional examinations
he  following  additional  examinations  were  performed  in
he  hope  of  ﬁnding  an  aetiology  for  the  extramedullary
aematopoiesis  from  among  those  mentioned  in  the  intro-
uction:
blood  count:  macrocytic  anaemia  attributed  to  a  vitamin
B9  deﬁciency.  At  the  time  of  the  scintigraphy  the  tran-
sitory  vitamin  B9  deﬁciency  had  been  corrected  and  the
patient’s  blood  count  was  normal;
myelogram:  normal;
bone  marrow  biopsy:  normal;
medullary  karyotype:  normal;
plasma  protein  electrophoresis:  IgG  lambda  monoclonal
peak  suggesting  a  monoclonal  gammopathy  of  undeter-
mined  signiﬁcance;
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gigure 3. Axial slice scintigram using 99mTc colloids with SPECT/C
haemoglobin  electrophoresis:  normal;
test  for  V617F  mutation  of  the  JAK  2  gene:  negative.
This  was  not  the  case  since  the  laboratory  results  were
ormal;  a  biopsy  was  therefore  taken  to  conﬁrm  the  diag-
osis  of  extramedullary  haematopoiesis  and  to  make  an
etiological  diagnosis.
istopathology biopsy  was  obtained  from  one  of  the  lesions  and  con-
rmed  the  diagnosis  of  extramedullary  haematopoietic  foci
Fig.  6).
n
d
t
do paravertebral foci on the right, one on the left (arrows).
iscussion
ntrathoracic  extramedullary  haematopoiesis  is  a  well-
nown  entity;  the  foci  of  extramedullary  haematopoiesis
ppear  as  well-deﬁned  paravertebral  masses,  most  often
ocated  between  T6  and  T12,  and  are  often  discovered  by
hance.  A  thoracic  CT-scan  does  not  by  itself  allow  the  dif-
erential  diagnoses  suggested  by  the  images  —  neurogenic
umour,  lymphoma,  mesenchymal  tumour  —  to  be  excluded.
ince  extramedullary  haematopoiesis  is  a  benign  condition
enerally  requiring  no  treatment,  the  usefulness  of  diag-
ostic  biopsy  with  the  risks  associated  with  it  is  open  to
iscussion,  and  additional  imaging  examinations  have  a  role
o  play  here.  Scintigraphy  appears  particularly  useful  for
iagnosing  intrastroma  isthoracic  extramedullary  haemato-
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Figure 4. Whole body planar scintigram using Indium-111-
transferrin (after 72 hours): two right paravertebral foci (arrows).
Figure 6. HE × 400. Right paravertebral mass. Haemopoietic ele-
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Figure 5. Axial slice scintigram using indium-111-transferrin with SPECents: erythroblasts, granular cells at various stages of maturation.
dipose vacuoles present. Free vascular sinuses.
oietic  foci  [7].  As  far  as  hepatosplenic  extramedullary
aematopoietic  foci  are  concerned,  medullary  scintigraphy
s  of  little  interest,  given  hepatosplenic  physiological  ﬁx-
ng  of  tracers  frequently  producing  false  negatives  [12].
RI  is  useful  for  diagnosing  hepatosplenic  extramedullary
T/CT: one right paravertebral focus (arrow).
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aematopoietic  foci  but  is  of  no  interest  here.  Whole  body
cintigraphy  is  of  use  as  it  allows  the  whole  body  to  be
iewed  on  a  synthetic  image.  Technetium-99  m  colloids
abel  the  abundance  of  medullary  stroma.  If  there  is  an
xtramedullary  haematopoietic  focus,  the  scintigram  will
ot  show  any  ﬁxation  if  there  is  little  stroma.  Similarly,
n  extramedullary  haematopoietic  focus  will  not  be  seen
y  scintigraphy  if  medullary  cell  activity  is  low,  hence  the
eed  to  also  use  transferrin  which  is  incorporated  into  the
etabolism  of  medullary  stem  cells.  This  explains  the  dis-
greement  we  saw  between  the  two  SPECT  images,  i.e.  the
act  that  the  left  paravertebral  focus  was  only  visible  on
he 99mTc  SPECT  images.  In  addition,  detection  of  the  label
oes  not  solely  depend  on  medullary  activity  but  also  on  the
ensitivity  of  the  gamma  camera.  For  our  patient  we  com-
ined  single  photon  emission  computed  tomography  with
omputed  tomography,  which  allowed  more  lesions  to  be
isualised  than  were  visible  by  planar  scintigraphy,  SPECT
eing  more  sensitive  than  the  latter.  Combining  it  with
omputed  tomography  has  proved  useful  for  locating  foci,
articularly  when  they  are  small,  and  in  addition,  hybrid
maging  allows  attenuation  to  be  corrected  and  foci  to  be
een  which  have  weak  medullary  activity.
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